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(54) Transmitting system 

(57) A transmitting system is provided in which a 
logical address may be set without fail and which may 
be good for branches of transmitting paths. The trans- 
mitting system includes a controller that may send a 
command message for setting an address and a plural- 
ity of transmitting modules connected in cascade to a 
pair of power transmission and communication lines 
extending from the controller. The transmitting module 
is composed of a switching element circuit and a signal 
processing circuit. The switching element circuit may 
open and close between input and output terminals in 



response to an opening/closing control signal S CTL . The 
signal processing circuit gives an opening control signal 
Sctlo to the switching element circuit when a non-set 
address is set in the address setting means and set the 
logical address from the controller to the address setting - 
means to give a closing control signal S C tlc to the 
switching element circuit when a polling address of an 
address setting command message is identical with the 
non-set address set in the address setting means. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to a transmitting sys- 
tem for a disaster avoiding system for performing com- 
munication by address polling, and more particularly to 
a transmitting system in which a logical address of a 
transmission module such as a sensor or the like may 
be automatically set. 

In general, a transmitting system such as a disaster 
avoiding system for performing communication by 
address polling is provided with a controller for super- 
vising in an address polling manner, and a plurality of 
transmitting modules such as sensors connected to 
transmitting paths extending from the controller for exe- 
cuting the polling transmitting by using logical 
addresses set in each transmission module. 

In such a transmitting system, addresses are set in 
advance in the transmission modules such as sensors. 
Accordingly, the sensors whose addresses are set are 
installed, a single sensor whose predetermined address 
is set at a predetermined place shown in the equipment 
drawings must be selected from the sensor groups to be 
installed. Otherwise, the address setting means such as 
dip switches or the like must be set on the site. These 
are made a burden on working. 

In order to decrease such work, a method for auto- 
matically assigning the addresses is disclosed by vari- 
ous companies (Japanese Patent Publication No. 
78024/1991. Japanese Patent Publication No. 
3906/1994 and Japanese Patent Publication No. 
40319/1995). 

In a first piece of prior art disclosed in Japanese 
Patent Publication No. 78024/1 991 , a switching element 
in which a predetermined delay time is set is provided in 
each sensor. Upon turning a power source on, the sen- 
sors are connected to the transmitting paths in order for 
every delay time. Accordingly, this delay time is utilized 
for setting the logical address. 

In a second piece of prior art disclosed in Japanese 
Patent Publication No. 3906/1994, an address memory 
and a switching element inserted in series in a transmit- 
ting line for the next stage are provided in each sensor. 
When the address is not set in the address memory, the 
switching element is opened, and when the address is 
set, the switching element is closed and the address 
setting is prohibited. 

Furthermore, a third piece of prior art disclosed in 
Japanese Patent Publication No. 40319/1995, when the 
address set in a first address setter provided in a sensor 
is identical with address data from a central processing 
controller, the address sent from the central processing 
controller is set in a second address setter, and the poll- 
ing is effected for supervision onward on the basis of the 
address set in the second address. 

However, in the first prior art, since the sensors or 
the like are connected in order in accordance with the 



predetermined delay time, when any communication 
trouble occurs, the central processing controller keeps 
on sending an address set message to the sensor or the 
like to which the address is to be set, so that the delay 

5 time set in its terminal is over. As a result, there are 
cases where the two or more sensors or the like in 
which the address is not set are connected on the trans- 
mitting path. Under such a condition, when the address 
setting message is received in a plurality of sensors in 

10 which the address is not set, the same address is allot- 
ted to the plurality of the sensors or the like. 

Also, in the first prior art, when the power source is 
turned on, the delay circuit is operated. Even if the 
address has already been set. if the address is lost due 

is to the delay time circuit, the address is again allotted in 
the same way. Also, it is necessary to simply wait for the 
polling until the delay circuits all work and the switches 
connected in series in the transmitting line works. The 
first prior art suffers such problems. 

20 Furthermore, in the second prior art, since the 
address is simply set, when the sensors or the like con- 
nected in the same transmitting path are connected in 
parallel, there is a disadvantage that the same address 
is allotted to these sensors. 

25 Also, in the third prior art, the different logical 
addresses are automatically set, it is necessary to con- 
firm what type of logical addresses are allotted for the 
installed sensors. 

30 SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to 
provide a transmitting system which may overcome the 
above-noted defects inherent in each of the prior art. 
35 may set a logical address without fail and furthermore, 
may cope with branches or the like of the transmitting 
path. 

In order to attain the objects, according to a first 
aspect of the invention, there is provided a transmitting 
40 system including a controller that may execute the 
supervision in an address polling system and a plurality 
of transmitting modules connected in cascade to a pair 
of transmitting paths extending from the controller for 
executing the polling transmission by using a logical 
45 address set in each transmitting module, characterized 
in that said controller may send a command message 
for setting the address; and the transmitting module 
includes a switching element circuit for opening and 
closing between said input and output terminal con- 
so nected to said transmitting paths, and a signal process- 
ing circuit for setting the predetermined non-set address 
to represent a fact that the logical address is not yet set 
or for setting logical address, and for controlling an 
opening/closing signal to said switching element circuit 
55 according to the setting condition of said non-set 
address. 

In order to attain the objects, according to a second 
aspect of the invention, there is provided a transmitting 
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system including a controller that may execute the 
supervision in an address polling manner and a plurality 
of transmitting modules connected in cascade to a pair 
of transmitting paths extending from the controller for 
executing the polling transmission by using a logical 
address set in each transmitting module, characterized 
in that said controller may send a command message 
for setting the address, the transmitting module com- 
prises a switching element circuit having input and out- 
put terminals connected to the transmitting paths for 
opening and closing between said input and output ter- 
minals by an opening/closing control signal to be input- 
ted and a signal processing circuit having an address 
setting means for giving an opening control signal to 
said switching element circuit when a predetermined 
non-set address shows a state that a logical address is 
not set in said address setting means, and giving a clos- 
ing control signal to said switching element circuit when 
the logical address is set, and for setting the address to 
said address setting means by the command message 
for setting the address from said transmitting paths 
when the address by the address polling from the trans- 
mitting paths is identical with the set address set in said 
address setting means. 

Accordingly, in accordance with the first and sec- 
ond aspects of the present invention, it is possible to 
automatically allot the addresses to the transmitting 
modules such as sensors or the like connected in cas- 
cade to the pair of transmitting paths, it is possible to 
immediately specify the transmitting module in which 
the logical address is not set, and it is possible to imme- 
diately judge whether or not the transmitting module in 
which the logical address is not set is present. 

:.- According to a third aspect of the invention, there is 
provided a transmitting system including a controller 
that may execute the supervision in an address polling 
manner and a plurality of transmitting modules con- 
nected in cascade to a pair of transmitting paths extend- 
ing from the controller for executing the polling 
transmission by using a logical address set in each 
transmitting module, characterized in that said control- 
ler may send a command message for setting the 
address, the transmitting module comprises a switching 
element circuit having input and output terminals con- 
nected to the transmitting paths for opening and closing 
between said input and output terminals by an open- 
ing/closing control signal to be inputted, and a signal 
processing circuit having an address setting means for 
giving an opening control signal to said switching ele- 
ment circuit when a predetermined non-set address 
representing a state that a logical address is not set in 
said address setting means, and giving a closing control 
signal to said switching element circuit when the logical 
address is set, and for setting the address to said 
address setting means by the command message for 
setting the address from said transmitting paths when 
the address by the address polling from the transmitting 
paths is identical with the set address set in said 



address setting means, and said pair of transmitting 
paths are branched from any desired portion, a plurality 
of transmitting modules are connected in cascade to 
each pair of the branched transmitting paths, and a drf- 

5 ferent kind of a predetermined non-set address is set for 
every branched transmitting path in at least each pair of 
transmitting modules connected immediately after the 
branch point of each transmitting path so that a logical 
address is set in order for every different predetermined 

io non-set address. 

Accordingly, according to the third aspect of the 
present invention, it is possible to set a plurality of differ- 
ent non-set addresses to the transmitting module, and 
the logical addresses can be suitably set to the plurality 

is of transmitting modules belonging to the respective 
branches even the transmitting path branches out. 

According to the signal processing circuit, even if 
the logical address is set in said address setting means, 
said signal processing circuit may give the open- 

20 ing/closing control signal to said switching element cir- 
cuit by the command message from the transmitting 
paths. 

Accordingly, according to the signal processing cir- 
cuit, since it is possible to open and dose the switching 

25 element circuit after the logical address setting, even if 
the transmitting path is branched out, it is possible to set 
the logical address in the plurality of transmitting mod- 
ules belonging to any branch without fail. 

Further, each of said transmitting modules includes 

30 a display means for lighting in a predetermined condi- 
tion, and a signal processing circuit for lighting said dis- 
play means on the basis of the opening control signal 
given from said signal processing circuit to said switch- 
ing element circuit. 

35 Accordingly, according to this transmitting module, 
it is possible to immediately judge, from the outside of 
the transmitting module, whether or not the logical 
address is set by viewing the display means. 

Further, said signal processing circuit may include 

40 an address setting means for writing the non-set 
address or the logical address, and an address detect- 
ing means for detecting whether or not the non-set 
address is set in said address setting means, giving the 
opening control signal to said switching element circuit 

45 when the non-set address is set and for outputting the 
closing control signal to said switching element circuit 
when the logical address is set. 

Accordingly, according to this signal processing cir- 
cuit, it is possible to set the logical address without fail. 

50 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings: 

55 Fig. 1 is a block diagram showing a transmitting 
system in accordance with a first embodiment of 
the invention; 

Fig. 2 is a block diagram showing a detail of a struc- 
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tural example of a signal processing circuit used in 
the first embodiment; 

Fig. 3 is an illustration of the operation of the first 
embodiment; 

Fig. 4 is illustrational view showing the connected 
states of each transmitting module in accordance 
with the first embodiment in which (1) represents 
the state that switching element circuits 50 1 to 50 n 
of the transmitting modules 5 1 to 5 n are all opened, 
(2) represents the state that switching element cir- 
cuit 50-, of the transmitting modules 5^ is closed, 
and (3) represents the state that switching element 
circuit 50 2 of the transmitting modules 5 2 is closed; 
Fig. 5 is a block diagram showing a second embod- 
iment of the invention; 

Fig. 6 is a block diagram showing a third embodi- 
ment of the invention; 

Fig. 7 shows applied examples of the third embodi- 
ment in which (a) represents an example in which a 
unique non-set address is given to every branch 
point, and (b) represents an example in which a 
non-set address common to every branch is given; 
Fig. 8 is a block diagram showing a structural exam- 
ple of a suitable transmitting module for the applied 
examples of the third embodiment; 
Fig. 9 is a block diagram showing a fourth embodi- 
ment; and 

Fig. 10 is a block diagram showing a modification 
according to the present invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

An embodiment of the present invention will now be 
described with reference to the accompanied drawings. 

First Embodiment 

Fig. 1 is a block diagram showing a transmitting 
system according to the embodiment of the invention. In 
Fig. 1, reference numeral 1 denotes a central process- 
ing controller. The central processing controller 1 may 
realize the supervision function by the address polling 
manner that may send an address setting command 
message or the like for setting the address. A plurality of 

transmitting modules 5 1f 5q 5 n (where n is any 

desired number) are connected in cascade to a pair of 
power and communication lines 3 which are transmitting 
paths extending from the controller 1 . 

Since each of the transmitting modules 5 1 , 62. .... 5 n 
is connected to the same circuit by the same structural 
components, the explanation will now be given only to 
the structure of the transmitting module 5-\ and the 
explanation for the transmitting modules 62, 63, .... 5 n 
will be omitted. When it is necessary to explain the 
structural component, such will be explained with the 
same reference being suffixed to the reference numeral 
of the structural component. 



The transmitting module 5 n has input terminals T^ 
and T 12 and output terminals T 21 and T22 connected to 
the pair of power and communication lines 3. Also, the 
transmitting module 5^ is provided with a switching ele- 

5 merit circuit 50 1 for opening and closing the line 
between the input terminal 1 and output T 21 by the 
opening/closing control signals S CTLO and S CTLC to be 
inputted, and a signal processing circuit 51 1 having an 
address setting means 52j in which non-set address is 

10 set in advance for imparting the opening control signal 
Sctlo to the switching element circuit 50 t when non-set 
address is set in the address setting means 52 1 , and for 
imparting the closing control signal S STLC to the switch- 
ing element circuit 50 1 by setting the setting logical 

15 address including the command message to the 
address setting means 52 1 when the polling address of 
the address setting command message obtained by 
processing the transmitting signal from the power and 
communication tines 3 is identical with the non-set 

20 address set in the address setting means 52 1 . 

Fig. 2 is a block diagram showing a detailed struc- 
ture example of the above-described signal processing 
circuit. In Fig. 2, the above-described signal processing 
circuit 51 ! is provided with an address setting means 

25 52 1 in which non-set address is set in advance and a 
logical address may be written instead of the non-set 
address, an address detecting means 53 1 for detecting 
whether or not the non-set address is set in the above- 
described address setting means 52 1f outputting the 

30 opening control signal S STL o to the switching element 
circuit 50i when the non-set address is set, and output- 
ting the closing control signal S STLC to the switching 
element circuit 50 1 when the logical address other than 
the non-set address is set, and a logical address 

35 processing means 54 1 for setting the logical address 
assigned by the command message to the address set- 
ting means 52 1 when the polling address of the address 
setting command message obtained by processing the 
transmitting signal from the power and communication 

40 lines 3 is identical with the non-set address set in the 
address setting means 52<j . 

Explaining in more detail, the address detecting 
means 53 1 is composed of a non-set address memory 
531 ! and a non-set address comparator 532! for com- 

45 paring the non-set address set in the non-set address 
memory 53^ with the address set in the above- 
described address setting means 52-,, outputting an 
identity signal from the comparator 532! when the non- 
set address is set in the above-described address set- 

50 ting means 52! (outputting the opening control signal 
Sctlo to the switching element circuit 50!) and output- 
ting a non-identity signal from the comparator 532! 
when the logical address other than the non-set 
address is set in the above-described address setting 

55 means 52i (outputting the closing control signal S C tlc 
to the switching element circuit 50!). 

Also, the logical address processing means 54! is 
composed of a transmitting signal interface circuit 541! 
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for receiving an electric supply and a signal from an 
input side and an output side of the power and commu- 
nication lines 3, an address buffer circuit 542 1 for tem- 
porarily storing address information fed from the centra! 
processing controller 1 on the power and communica- 5 
tion lines 3 through the transmitting signal interface cir- 
cuit 541 1( an address comparator 543 1 for comparing 
the address of the address buffer circuit 542! with the 
address set in the above-described address setting 
means 52 t and picking up the identity signal, and a w 
command identifier 544 1 for identifying the command 
information obtained from the above described trans- 
mitting signal interface circuit 541 1 and executing proc- 
esses such as switching element circuit opening/closing 
control, address setting, analog collection, digital input 75 
collection, digital output setting and the like in response 
to the command. 

Incidentally, the transmitting module 5^ is further 
provided with an A/D converter 55 1t a sensor 56^ , a dig- 
ital input circuit 57 ^ and a digital output circuit 58^ 20 
When the convert signal is given from the command 
identifier 544-, to the A/D converter 55^ the A/D con- 
verter 55-I converts the analog detecting signal detected 
in the above-described sensor 56^ into the digital signal 
and output it to the side of the central processing con- 25 
trailer 1. The above-described digital input circuit 57 \ 
receives classified information set on the transmitting 
module side by the processing command from the com- 
mand identifier 544-, or the digital value as in the condi- 
tion of a conventional sensor or a conventional 30 
transmitter for inputting information to the central 
processing controller 1. The digital output circuit 58-t 
outputs on the transmitting module side the digital out- 
put values such as opening/closing control of the 
switching element circuit, display lamp lighting, function 35 
test control and the like as the demand from the central 
processing controller 1 by the processing command 
from the command identifier 544! . 

Since the above-described address setting means 
52! need to be rewritable, it is possible to realize it by a 40 
random access memory (RAM). However, once the 
power is turned off, it is necessary to set again the logi- 
cal address. Accordingly, it is preferable to realize the 
address setting means by a RAM which does not need 
the resetting of the logical address and in which the 45 
power is backed up. or a writable non-volatile memory 
such as an EEPROM (Electrically Erasable Program- 
mable Lead-Only Memory) whose content may be 
erased or rewritten. 

The operation of the thus far described first embod- so 
iment will now be explained with reference to Figs. 3 
and 4 on the basis of Figs. 1 and 2. Fig. 3 is a view 
showing a change in the stored data in the address 
buffer circuit and the address setting means in the first 
embodiment. Fig. 4 is a view illustrating connected 55 
conditions of each transmitting module. 

In the first embodiment, each of the above- 
described transmitting modules 5 1f 62, .... 5 n executes 



the following process in response to the command mes- 
sage sent from and fed out of the central processing 
controller 1 . 

The command message fed out of the central 
processing controller 1 to the power and communication 
lines 3 includes an address setting command message 
for executing the address setting. The command mes- 
sage sets any desired logical address to each of the 

transmitting modules 5-\ t 52 5 n . More specifically, the 

command message is executed as follows. Namely, the 
central processing controller 1 feeds the address cur- 
rently set (non-set address) to the transmitting module. 
The transmitting module returns a response signal back 
to the controller 1 when the address is identified with the 
address set in itself. Then, the controller 1 feeds contin- 
uously the logical address desired to be set and the 
address setting command in order to set the address. 

Setting Operation of Logical Address of Transmitting 
Module 5 V 

First of all. in the initial condition, since the switch- 
ing element circuit 50! of the transmitting module 5! is 
in the opened condition, only the transmitting module 5 1 
is in the connected condition to the central processing 
controller 1. 

The reason that the condition is such is as follows. 
Namely, an electric power is supplied through the power 
and communication lines 3 from the central processing 
controller 1 to the transmitting module 5! . In the address 
setting means 52! and the non-set address memory 
531 ! of the transmitting module 5! , the non-set address 
(for example, FFh where the h means 16 notation) is set 
(at the time to in Fig. 3, entry xx is made to show no 
value is yet determined in the address buffer circuit 542 
and the same applies hereafter). Accordingly, the iden- 
tity signal is outputted from the non-set address compa- 
rator 532! , and the opening control signal S CTLO is fed 
to the switching element circuit 50!, so that the switch- 
ing element circuit 50! is opened, and the electric power 
is not supplied to the following transmitting modules 52. 
63, .... Sp. The condition of the switching element circuit 
of the transmitting module to which the electric power is 
not supplied depends upon the original design. How- 
ever, for the convenience of explanation, it is assumed 
that such a switching element circuit is opened, the 
switching element circuits 50! , 50 2 5 °n of the trans- 
mitting modules 5 1( 52 5 n are all opened condition 

(see Fig. 4(1)). 

In other words, under the condition that the logical 
address is not allotted, only the transmitting module 5! 
in which the switching element circuit 50! is opened is 
connected to the central processing controller 1 , and 
the transmitting modules 52, 63 5 n which are con- 
nected thereafter and in which the addresses are not 
set will never respond. Accordingly, it is possible to 
immediately perform the communication by specifying 
only the transmitting module 5i from central processing 
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controller 1 . 

Subsequently, when the above-described com- 
mand message is fed from the above-described central 
processing controller 1 through the power and commu- 
nication lines 3 to the transmitting module 5 1( its 
address (FFh) is set in the address buffer circuit 542! 
(timeti of Fig. 3). 

Then, the address (FFh) set in the address buffer 
circuit 542! and the non-set address (FFh) set in 
advance in the address setting means 52 1 are com- 
pared with each other in the address comparator 543^ 
In this case, since the same address (FFh) is set in the 
address setting means 52! and the address buffer cir- 
cuit 542! (see time ti of Fig. 3), the address comparator 
543! feeds an identity signal to the command identifier 
544! and returns a response signal to the central 
processing controller 1. 

Thus, the command identifier 544! becomes active 
and identifies the command subsequently sent to 
thereby recognize the address setting command infor- 
mation. Then, the command identifier 544! recognizes 
that the data to be fed subsequently is the logical 
address and resets the data to be sent to the address 
setting means 52-j as the logical address (time t 2 of Fig. 
3). 

On the other hand, when the non-set address (FFh) 
in the initial condition is set in the address setting means 
52! , since the non-set address (FFh) is set in the non- 
set address memory 53! (times to and of Fig. 3), the 
non-set address condition signal (opening control signal 
Sstlo) is outputted from the non-set address compara- 
tor 532!. In accordance with the opening control signal 
Sstlo switching element circuit 50! is driven at the 
opened condition. Accordingly, as described above, 
with respect to one of the power and communication 
lines 3 on the loop on the side of the central processing 
controller 1 (the other of the lines is not connected in 
this case), since the input and output circuits of the 
power and communication lines 3 are opened at the 
transmitting module 5! , there is provided only one trans- 
mitting module 5! having the non-set address. Accord- 
ingly, there is no possibility that the same logical 
address is set to a plurality of transmitting modules in a 
duplicated manner. 

Then, when the transmitting module 5! of the non- 
set address is set (time t 2 of Fig. 3) in the address other 
than the non-set address (logical address, e.g. 01 h) in 
the address setting mean 52! , the address non-set con- 
dition signal from the non-set address comparator 532! 
is not present, and the closing control signal S CTLC is 
fed to the switching element circuit 50! so that the 
switching element circuit 50! is closed to supply the 
power supply and transmitting signal to the transmitting 
module 62 connected ahead of the transmitting module 
5i (see Fig. 4(2)). 



(Logical Address Setting Operation of Transmitting 
Module 5a > 

Also, since the non-set address is set in the switch- 

5 ing element circuit 50 2 of the transmitting module 52, the 
circuit is opened. Accordingly, the transmitting modules 
5i and 52 are connected to the central processing con- 
troller 1 (see Fig. 4(2)). 

Under such condition (time t 3 of Fig. 3, and Fig. 

10 4(2)), the non-set address (e.g., FFh) is set in the non- 
set address memory 53 1 2 and the address setting 
means 52 2 of the transmitting module 52- For this rea- 
son, at this time (time t 3 of Fig. 3), the identity signal is 
outputted from the comparator 532 2 and the opening 

15 control signal S CTLO is fed to the switching element cir- 
cuit 50 2 . The switching circuit 50 2 is opened. Accord- 
ingly, the electric power is not fed to the modules after 
the transmitting module 53. Namely, the switching ele- 
ment circuits 50 2 , 50 3 50 n of the transmitting mod- 

20 ufes 52, 53 5 n are all opened (see Fig. 4(2)). 

If the address setting command message making 
the non-set address (e.g., FFh) the polling address is 
outputted from the central processing controller 1 . 

Then, the said command message fed from the 

25 controller 1 is fed to the transmitting modules 5! and 5 2 . 
Concerning the operation in this case, the operation 
on the transmitting module 5! side will first be explained 
and then the operation on the transmitting module 52 
side will be explained. 

30 In the above-described transmitting module 5 1( 
even if the non-set address (for example, FFh) is tempo- 
rarily stored in the address buffer circuit 542! , since the 
logical address (01h) has already been set in the 
address setting means 52! ( the non-identity signal is 

35 outputted from the address comparator 543 !. Accord- 
ingly, the command identifier 544! is not active, does 
not return the response signal, and does not received a 
signal from the transmitting signal interface circuit 541 j . 
The above-described transmitting module 52 can 

40 be explained as follows. Namely, when the above- 
described command message is fed from the above- 
described central processing controller 1 through the 
power and communication lines 3 to the transmitting 
module 52. the polling address (for example, FFh) that is 

45 its non-set address is set in the address buffer circuit 
542 2 (timet4 0f Fig. 3). 

Then, the address (FFh) set in the address buffer 
circuit 542 2 and the non-set address (FFh) set in 
advance in the address setting means 52 2 are com- 

50 pared with each other by the address comparator 543 2 . 
In this case, since the same address (FFh) is set in the 
address setting means 52 2 and the address buffer cir- 
cuit 542 2 (time t* of Fig. 3), the address comparator 
543 2 feeds the identical signal thereto to the command 

55 identifier 5442 and returns a response signal to the cen- 
tral processing controller 1 . 

Thus, the command identifier 544 2 is active and 
identifies the command sent next and recognize to be 
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the address setting command information. Then, the 
command identifier 5442 recognizes the data fed next to 
be the logical address desired to be set then the data 
sent next (02h), is reset as the logical address (time t 5 
of Fig. 3) to the address setting means 52 2 . s 

On the other hand, when the non-set address in the 
initial condition is set in the address setting means 52 2 
(time tt of Fig. 3), the non-set address condition signal 
(opening control signal S S tlo) is outputted from the 
non-set address comparator 532 2 . By the opening con- 10 
trol signal S STL o. the switching element circuit 50a is 
driven to be opened. Accordingly, as described above, 
with respect to one of the power and communication 
lines 3 on the loop on the side of the central processing 
controller 1 (the other of which is not connected in this is 
case), since the input and output circuits of the power 
and communication lines 3 are opened at the transmit- 
ting module 52, there is provided only one transmitting 
module $z having the non-set address. Accordingly, in 
synergetic effect with the operation of the above- 20 
described module 5-,. there is no possibility that the 
same logical address is set to a plurality of transmitting 
modules in a duplicated manner. 

Then, when the transmitting module 52 of the non- 
set address is set (time t 5 of Fig. 3) in the address other 25 
than the non-set address (logical address (02h)) in the 
address setting means 52 2 . the address non-set condi- 
. tion signal from the non-set address comparator (open 
control signal S C tlo) is not present, and the closing 
: control signal Sctlc is outputted to close the switching 30 
- element circuit 50 2 (see Fig. 4(3)). thereby power and 
transmitting signal is supplied to the transmitting mod- 
ule 53 connected to the next of the transmitting module 

-5g. 

The operation thereafter is in setting operation for 35 
.the logical address of the transmitting module 53. 
Accordingly, as described above, the respective trans- 
mitting modules 63, 5 4 . .... 5„ are operated to thereby 
set the logical addresses to the transmitting modules 53. 
5 4 . .... 5 n one after another. 40 

Finally, when no transmitting module in which the 
non-set address is set is in the power and communica- 
tion lines 3. even if the address setting command mes- 
sage is newly fed from the central processing controller, 
the non-set address that is the polling address is not 45 
present in the power and communication lines 3. 
Accordingly, there is no response signal. The central 
processing controller 1 confirms that the steps of logical 
address setting have been completed. Thereafter, it 
enters the normal supervision condition. Needless to so 
say, since there is a possibility of the non-response con- 
dition caused by the transmitting error, it is preferable 
that the confirmation is conducted by plural times for 
recognition of the completion of the steps. 

Incidentally, in the above-described first embodi- ss 
ment. the logical addresses are allotted in the order of 
connection. It is however possible to allot the logical 
addresses at random. This is because the logical 



addresses to be allotted are fed from the central 
processing controller 1 in the order of connection. If the 
logical addresses to be outputted from the central 
processing controller 1 are outputted at random, the 
logical addresses are set at random in the transmitting 
modules 5 1( 5 2 , .... 5 n . However, it is generally practiced 
that logical addresses are allotted in the order in use. 
However, when the additional transmitting module is 
connected in the midway, it is not necessary to consider 
the order among the addresses of the transmitting mod- 
ules after and before the additional module. 

As described above, according to the first embodi- 
ment, the following advantages are available. 

(A) It is possible to automatically allot the logical 
addresses to the plurality of transmitting modules 
5i. 52, 5 n . 

(B) Since the address detecting means 53 is pro- 
vided for controlling the opening/closing of the 
switching element circuit 50, it is possible to imme- 
diately specify the transmitting modules 5 1t 52,... 
5„ in which the logical address is not set. 

(C) The non-set address is fed from the central 
processing controller and it is judged whether or not 
there is the module in response to the non-set 
address, so that it is possible to immediately recog- 
nize whether there is provided the transmitting 

modules 5 1f 52 5 n in which the logical address 

is not set. 

Second Embodiment 

Fig. 5 is a block diagram showing a second embod- 
iment of the present invention. Fig. 5 shows the initial 
condition, i.e., the condition where the logical address is 

not set in the transmitting modules 5 1 , 52 5 n and 5 12 . 

5 13 5 1n and only the transmitting module 5 1 is elec- 
trically connected to the central processing controller 1 . 
Input terminals T^ and T 12 of the transmitting module 
5 1 are connected through a pair of power and communi- 
cation lines 3 to the central processing controller 1 . The 
input terminals T^ and T 12 of the transmitting module 
5a and input terminals T^ and T 12 of the transmitting 
module 5 12 are connected in parallel to output terminals 
T 2 i and T 22 of the transmitting module 5-| . Furthermore, 
transmitting modules 53, 5 4 ,..., 5 n are connected in cas- 
cade to those after the output terminals T 21 and T 22 of 
the transmitting module 5^ through pair of power and 
communication lines 3a. In the same manner, transmit- 
ting modules 5 13 , 5 14 , .... 5 1n are connected in cascade 
to output terminals after the output terminals T 21 and 
T22 of the transmitting module 5 12 through pairs of 
power and communication lines 3b. 

Also, it is assumed that [FFh], for example, is set as 
the non-set address in advance in the transmitting mod- 
ules 5 1( 52 5 n . Also, it is assumed that [OOh], for 

example, that is different from the above-described non- 
set address is set in advance in the transmitting mod- 
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ules 5 12 , 5i3,.~, 5 1n . 

Namely, the input terminals and T 12 of the 
transmitting module 5^ are connected to the pair of 
power and communication lines 3 extending from the 
central processing controller 1 . The pair of power and s 
communication lines 3 are branched from, for example, 
the output terminals T 21 and of the transmitting 

module 5 V A plurality of transmitting modules 5%, 5$ 

5 n and 5 12 , 5 13 5^ are connected in cascade to the 

pair of power and communication lines 3a and the pair to 
of power and communication lines 3b respectively. Also, 
different non-set addresses [FFh, OOh] are set for each 
power and communication lines 3a, 3b in the plurality of 

transmitting modules 52, 5 3 5 n and the plurality of 

transmitting modules 5 12 , 5 13 , .... 5 1n . The logical is 
addresses are set in order in the transmitting modules 

52, 63, .... 5 n and transmitting modules 5i 2 . 5«| 3 5i n 

for every non-set address [FFh or OOhJ. 

First of all, the central processing controller 1 per- 
forms the setting operation of the logical address by 20 
sending out the address setting command message 
with the polling address [FFh]. Then, the transmitting 
module 5i operates in the same manner as in the first 
embodiment. The logical address (for example, 01 h) is 
set by the address [FFh]. Thus, the transmitting mod- 25 
ules 5 1( 52, and 5 12 are connected to the central 
processing controller 1. 

Subsequently, the central processing controller 1 
again sets the logical address by sending the address 
[FFh]. In this case, the power is supplies and communi- 30 
cation is effected to the transmitting modules 6^,62, and 
5 12 through the power and communication lines 3. 
Accordingly, - in the following description, the operation 
of the transmitting module 5-j will be first described, the 
operation of the transmitting module 52 will then be 35 
described, and the operation of the transmitting module 
5 12 will finally be described. 

First of all, as described in the above-described first 
embodiment, with respect to the transmitting module 5 1 , 
since the logical address [01 h] has already been set in 40 
the address setting means 52 1 , the identical signal is 
not outputted from the address comparator 543 -j and 
since the command identifier 544 1 is non-active, the 
command message process using the non-set address 
[FFh] as the polling address is not executed. 45 

Subsequently, with respect to the transmitting mod- 
ule 52, the non-set address [FFh] is set in advance in 
the address setting means 52 2 of the transmitting mod- 
ule 52- Accordingly, when the polling address [FFh] from 
the central processing controller 1 is set in the address so 
buffer circuit 542 2 , the identical signal from the address 
comparator 543 2 is fed to the command identifier 5442. 
Thus, the command identifier 5442 is made active, and 
thereafter it operates in the same manner as in the first 
embodiment so that the logical address (for example, 55 
02h) is set in the address setting means 52 2 . 

Furthermore, with respect to the transmitting mod- 
ule 5 12 , the non-set address [OOh] is set in the address 



setting means 52 12 of the transmitting module 5 12 . 
Accordingly, when the polling address [FFh] from the 
central processing controller 1 is set in the address 
buffer circuit 542 12 . the non-identical signal from the 
address comparator 543 12 is fed to the command iden- 
tifier 544 12 . Thus, the command identifier 5442 is made 
non-active, and thereafter the command message from 
the central processing controller 1 is not received. 
Accordingly, the switching element circuits 50 12 , 50 13 , 
.... 50 1n of the transmitting modules 5 12 , 5 13 , .... 50 1n 
are opened and there is no possibility that the logical 
address is set by the address [FFh] from the central 
processing controller 1 . 

Subsequently, the central processing controller 1 
again sets the logical address by sending the address 
[FFh]. In this case, the power is supplied and communi- 
cation is effected to the transmitting modules 5 ^ , 5 2 , 53 
and 5i 2 through the power and communication lines 3. 
Accordingly, in the following description, the operation 
of the transmitting module 5 1 will be first described, the 
operation of the transmitting module 52 will be 
described next, the operation of the transmitting module 
53 will be described and the operation of the transmit- 
ting module 5 12 will be finally described. 

First of all, as described in the above-described first 
embodiment, with respect to the transmitting module 5^ , 
since the logical address [01 h] has already been set in 
the address setting means 52 1r the identical signal is 
not outputted from the address comparator 543 i and 
the command identifier 544 1 is made non-active. 
Accordingly, the command message process using the 
non-set address [FFh] as the polling address is not exe- 
cuted. 

Subsequently, with respect to the transmitting mod- 
ule 52. the logical address [02h] has already been set in 
the address setting means 52 2 . Accordingly, the identi- 
cal signal from the address comparator 543 2 is not out- 
putted. Thus, the command identifier 544 2 is made non- 
active. Accordingly, the command message process 
using the non-active address [FFh] as the polling 
address is not performed. 

Furthermore, with respect to the transmitting mod- 
ule 53, the non-set address [FFh] is set in advance in 
the address setting means 52 3 of the transmitting mod- 
ule 5s. Accordingly, when the polling address [FFh] from 
the central processing controller 1 is set in the address 
buffer circuit 542 3 , the identical signal from the address 
comparator 543 3 is fed to the command identifier 544 3 . 
Thus, the command identifier 544 3 is made active, and 
thereafter it operates in the same manner as in the first 
embodiment so that the logical address (for example, 
03h) is set in the address setting means 52 3 . 

Furthermore, with respect to the transmitting mod- 
ule 5-J2. the non-set address [OOh] is set in the address 
setting means 52 12 of the transmitting module 5 12 . 
Accordingly, even when the address [FFh] from the cen- 
tral processing controller 1 is set in the address buffer 
circuit 542 12 , the identical signal from the address com- 
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parator 543 12 is not fed to the command identifier 
544 12 . Thus, the command identifier 5442 is made non- 
active, and thereafter the command message from the 
central processing controller 1 is not received. Accord- 
ingly, the switching element circuits 50 12 . 50! 3 50i n 

of the transmitting modules 5 12 . 5 13 50 1n are 

opened and there is no possibility that the logical 
address is set by the address [FFh] from the central 
processing controller 1. 

Thus, by the fact that there is no longer the trans- 
mitting module in response to the command message 
using the non-set address [FFh] as the polling address 
in the central processing controller 1 after the logical 

addresses [02h, 03h Onh] are set respectively to the 

transmitting modules Sg, 5g 5„ connected in cas- 
cade to the power and communication lines 3a, it is con- 
firmed that the address setting of the transmitting 
module using the non-set address as [FFh] has been 
completed. Then, the address [OOh] is outputted to per- 
form the setting of the logical address. 

Here, if the central processing controller 1 outputs 
the address [OOh], since the logical addresses have 
already been set in the above-described transmitting 

modules 5^ , 52 Sp, the transmitting modules operate 

as described above to bring the command identifiers 
544-1 , 5442, ... 544n into the non-active condition not 
responding to the address [OOh] fed out of the central 
processing controller 1. 

In contrast thereto, the transmitting module 5 12 
operates in the same manner as in the first embodi- 
ment, and the logical address (for example, 12h) is set 
in the transmitting module 5 12 by the address [OOh]. 

Thereafter, the logical addresses [1 3h, 1 4h 1 nh] are 

set in the transmitting modules 5 13 , 5 14 

5 1n connected in cascade to the power supply and com- 
munication lines 3b. 

Thus, according to the manner of the second 
embodiment, the non-set address of the transmitting 
modules 5^ 52, . .. 5 n is made, for example, FFh, the 
non-set address of the transmitting modules 5 12 . 5 13 , .... 
5 1n is made, for example. OOh these being different val- 
ues respectively. And. it is possible to automatically set 
the logical addresses even with the power and commu- 
nication lines 3a, 3b branched from each other. 

Incidentally, in the foregoing description, the pair of 
power and communication lines 3 are branched from 
the transmitting module 5 V However, it is possible to set 
the logical address in the same steps even if the power 
and communication lines 3 are branched from any 
transmitting module. 

Fig. 6 is a view illustrating another operation in 
accordance with the second embodiment and the struc- 
ture of the third embodiment that follows, it is assumed 

that the transmitting modules 5 1( 52 5 n , 5 12 , .... 5 1n 

are connected to the central processing controller 1 , 
and for example [FFh] is set in advance as the non-set 

address in each of the transmitting modules 5 1( 5g 

5 n , 5 13 , .... 5 1n . For example, it is also assumed that 



[OOh] which is different from the above-described non- 
set address is set in advance as the non-set address 
only in the transmitting module 5 12 immediately after the 
branch position in the branched power and communica- 

5 tion lines 3b. 

In such a condition, according to the second 
embodiment, the central processing controller 1 feeds 
out the address setting command message with the 
polling address [OOh] for every transmitting module after 

10 the central processing controller 1 has first been con- 
nected to the transmitting module 5 1 and inspects 
whether or not the branched transmitting module of the 
non-set address is connected. In this embodiment, 
since the transmitting module 5 12 in which the polling 

15 address [OOh] is set is present, a predetermined logical 
address is set in the transmitting module 5 12 . Then, the 
transmitting module 5 13 having the non-set address 
[FFh] and connected next to the transmitting module 5 12 
is connected to the central processing controller 1. 

20 Accordingly, the transmitting modules 52 and 5 13 in 
which [FFn] is set in the address setting means are 
present in the power and communication lines 3a and 
3b. For this reason, there would be obstacles against 
the setting of the logical addresses thereafter. 

25 

Third Embodiment 

Accordingly, in the third embodiment, the transmit- 
ting modules connected after the branch point are set 
30 so that they always have different non-set addresses. In 
addition, this may be realized by controlling the trans- 
mitting modules by the central processing controller as 
follows. 

First of all, it is assumed that the transmitting mod- 

35 ule 5j is connected to the central processing controller 
1 by the above-described logical address setting opera- 
tion. Under such condition, the central processing con- 
troller 1 sets the logical address to the branched first 
transmitting module 5 12 (having the non-set address 

40 [OOh] as described above). Thereafter, the central 
processing controller 1 immediately makes the logical 
address, newly set for the transmitting module 5 12 , as 
the polling address and feeds the opening/closing con- 
trol command message for opening and controlling the 

45 switching element circuit 50. 

When the transmitting module 5 12 receives the poll- 
ing address, its address is set in the address buffer cir- 
cuit 542. Then, since the logical address has already 
been set in the address setting means 52 1( the identical 

50 signal is outputted from the address comparator 543 to 
operate the command identifier 544. 

The command message fed from the central 
processing controller 1 is analyzed by the command 
identifier 544 of the transmitting module 5 and the com- 

55 mand message is identified as the opening/closing con- 
trol command message for executing the opening 
control. The opening control signal S CTLO is outputted 
from the digital output circuit 58-| so that the switching 
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element circuit 50 in the transmitting module 5 12 is con- 
trolled to be forcibly open. 

As described above, the central processing control- 
ler 1 controls the transmitting module 5^ so that it is 
possible to set the logical address to the transmitting 
module 52 of the non-set address connected to the 
power and communication lines 3a in the same manner 
as described above. 

Then, even if the branch is again encountered, after 
the logical address is set in the branched transmitting 
module, the switching element circuit is controlled to be 
forcibly open by the switching element circuit open- 
ing/closing control command message, it is possible to 
use the system in the manner of the first embodiment 

If the transmitting module set by the non-set 
address is not present in the transmitting path, the 
opening/closing control command message of the 
switching element circuit is fed to one of the transmitting 
modules 5 n branched and stored in advance in the cen- 
tral processing controller 1 . 

The transmitting module 5 which has received this 
command message controls and forcibly doses the 
switching element circuit 50. The transmitting module 
which is connected in cascade to the branched module 
and in which the non-set address [FFh] is set is con- 
nected to the central processing controller 1 , and the 
transmitting modules in which the new non-set address 
is set for every setting operation of the logical address 
are connected thereto in order. The logical address 
which should be received by the central processing con- 
troller 1 is set so that the transmitting module is desig- 
nated (in this case, the transmitting module 5 12 ). 
Accordingly, it is possible to set the suitable logical 
address without any duplication. 

According to the third embodiment, only by differen- 
tiating the non-set addresses of the transmitting mod- 
ules connected immediately after the branch point from 
each other in case of the complicate branches, it is pos- 
sible to set the logical address without fail. 

Fig. 7 shows application example of the third 
embodiment. Fig. 7(a) shows an applicable example 
with a unique non-set address for each branch point. 
Fig. 7(b) shows an applicable example with a non-set 
address which is common for each branch point. 

In the application example shown in Fig. 7(a), the 

transmitting modules 5 1t 52 5 11( 5 12 , 5 13 5 15 , 

525 527. 53 8 , 5 4L 5 48. 5 49 are connected to the 

central processing controller 1 . The indications of FF, 
00, FE, FC and FD are added to the portions of the 

respective transmitting modules 5 1( 5 2 5 11 , 5 12 , 5 13 , 

.... 5 15 , 525, — • 527. 5 38 5 41 , 548, 5 49 in Fj 9- 7(a). This 

means the non-set address given to each transmitting 
module. [FFh] and [OOh] are set in the transmitting mod- 
ules 52 and 5 12 after the transmitting module 5 1 at the 
branch portion. [FFh] and [FEh] are set in the transmit- 
ting modules 5 5 and 5 2 s after the transmitting module 5 4 
at the branch portion. [FFh], [FDh] and [FCh] are set in 
the transmitting modules 5 8 53 8 and 5 48 after the trans- 



mitting module 5y at the branch portion. A unique 
address is thus added to every branch point in the appli- 
cation example of Fig. 7(a). 

The application example shown in Fig. 7(b) has 

5 substantially the same structure as that shown in Fig. 
7(a). Accordingly, the same reference codes are used to 
indicated the corresponding parts of the circuit shown in 
Fig. 7(a) and the explanation of the structure will be 
omitted. The application example of Fig. 7(b) is different 

10 from the application example shown in Fig. 7(a) in that 
the non-set address common to each branch is added. 
Incidentally, in Fig. 7(b), the indications of FF t 00. and 
FE are added to the portions of the respective transmit- 
ting modules 5-j, 52 5 11( 5«j2. 5-J3,..., 5^, 525, 527, 

15 538 5 41» 5 48' 5 49- These indicate the non-set 

addresses given to the respective transmitting modules. 

For the application examples shown in Figs. 7(a) 
and 7(b), by the operation in accordance with the third 
embodiment it is possible to set the logical addresses 

20 for the respective transmitting modules 5. 

Namely, in the manner of the above-described third 
embodiment and the application examples, when the 
non-set address is set for each transmitting module, the 
switching element circuit is once controlled to be open 

25 by the opening/closing control command message after 
the logical address is set while assuming that the trans- 
mitting module is the module located at the branch 
point, and immediately the other non-set address is 
confirmed. Then, if other non-set addresses are 

30 present, the setting of the logical address and the open- 
ing control of the switching element circuit are carried 
out in the same steps as described above. Also, if it is 
confirmed that the other non-set address is no longer 
present, the switching element circuit of the above- 

35 described transmitting module is again returned back to 
the original condition by the closing control by the open- 
ing/dosing control command message. The logical 
address is newly set for the transmitting modules con- 
nected after the output terminals of the transmitting 

40 module in question. 

Fig. 8 is a block diagram showing another structural 
example of the transmitting module used in the applica- 
tion example of the manner by the above-described 
third embodiment. In view of the handling of a plurality 

45 (m in number) of non-set addresses, the transmitting 
module 5a used in the application example in accord- 
ance with the third embodiment is constructed as fol- 
lows. 

In Fig. 8, the transmitting module 5a is character- 
50 ized in that, instead of the non-set address comparator 
532 and the non-set address memory 531 in the trans- 
mitting module 5 shown in Fig. 2, the non-set address 
memories 531-| 531m and non-set address compa- 
rators 532 -j 532m corresponding to those memories 

55 are provided. The other structural components are 
exactly the same as those provided in the transmitting 
module shown in Fig. 2. The outputs of the non-set 
address comparators 532 1 532m are connected to 
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the respective input terminals of an OR circuit 534. Also, 
the output of the OR circuit 534 is connected to an input 
terminal of an OR circuit 535 and at the same time con- 
nected to an input terminal of a reverse circuit 536. The 
opening control signal by the opening/closing control 5 
command of the switching element circuit is inputted 
into the other input terminal of the OR circuit 535. The 
output of the OR circuit 353 is connected to the switch- 
ing element circuit 50. Also, the closing control signal 
Sstlc outputted from the output of the OR circuit 534. 10 

If the transmitting module 5a is constructed as 
described above, it is possible to set the different 
addresses to the non-set address memories 531 1( 
531 2 ..., 531m. Accordingly, in Figs. 7(a) and 7(b), when 
it is necessary to set the unique non-set address for 1$ 
every branch point or to set an address common to 
every branch point, it is possible to easily select the nec- 
essary non-set address by setting any one of the non- 
set address memories 531 1t 53 1 2 .., 531m in the 
address setting means 52 of the transmitting module 5. 20 

The non-set address of the non-set address mem- 
ory 531 x (where x is one of 1 , 2 .... m) selected by the 
address setting to the address setting means 52 and the 
address set in the address setting means 52 are com- 
pared with each other in the address comparator 532x 25 

(where x is one of 1 , 2 m). The identical signal or the 

non-identical signal is outputted. Since a logic sum of 
the identical or the non-identical signal is registered by 
the OR*circuit 534, the opening control signal S STLO or 
the closing control signal S S tlc is supplied to the 30 
switching element circuit 50 through the OR circuit 535. 

These identical and non-identical signals are calcu- 
lated to obtain a logic sum by the OR circuit 534 to form 
the opening control signal Sctlo The negative logic 
value of the opening control signal is taken by the 35 
reverse circuit 536 to be used as the closing control sig- 
nal Sctlo The opening control signal by the open- 
ing/closing command message for the switching 
element circuit outputted from the digital output circuit 
58 is given to the switching element circuit 50 through 40 
the OR circuit 535. 

When the transmitting module 5a is structured as 
described above, it is possible to easily set the non-set 
address by setting which one of non-set address mem- 
ory is set in the address setting means 52. 4s 

Fourth Embodiment 

Fig. 9 is a block diagram showing a fourth embodi- 
ment. In Fig. 9, the transmitting module 5b is provided so 
with a display means 60 which is lit under a predeter- 
mined condition. The display means 60 is so con- 
structed as to be lit on the basis of the signal of the 
address non-setting condition from the address detect- 
ing means 53. 55 

The above-described display means 60 is com- 
posed of, for example, a light emitting diode 61, and a 
drive circuit 62 for lighting the light emitting diode 61 on 
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the basis of the address non-setting condition signal 
from the address detecting means 53. Also, the above- 
described light emitting diode 61 must be disposed so 
that its lighting portion may be viewed from the outside 
of the transmitting module 5. 

With such circuit structure, when the transmitting 
module 5 is kept in the condition that it is electrically 
connected to the central processing controller 1, the 
address non-setting condition signal is outputted from 
the non-setting address comparator 532. The address 
non-set condition signal is inputted to the drive circuit 
62. Thus, the drive circuit 62 lights the light emitting 
diode 61 . Accordingly, in the site, the person who should 
confirm the transmitting module 5 of the address non- 
setting may know the transmitting module 5 in which the 
logical address is not set, while watching the light emit- 
ting diode 61 of the transmitting module 5 is lit. 

in the fourth embodiment in use, the transmitting 
module 5b is provided with switching element circuit 50, 
signal processing circuit 51, A/D convertor 55, sensor 
56, digital input circuit 57 and digital output circuit 58 in 
addition to the above-described display means 60. 

Also, the signal processing circuit 51 in the above- 
described transmitting module 5b is provided with 
address setting means 52, address detecting means 53 
and logical address processing means 54. 

In this case, the address detecting means 53 con- 
stituting the signal processing circuit 51 of the above- 
described module 5b is provided with the non-set 
address memory 531 and the non-set address compa- 
rator 532. 

Fig. 10 is a block diagram showing the fifth embod- 
iment. The fifth embodiment in Fig. 10 has characteris- 
tic, i.e. the first characteristic lies on the side of the 
central processing controller which transmits the open- 
ing/closing control signal of the switching element circuit 
50 to the power and communication line 3. The second 
characteristic ties on the side of the transmitting module 
5 which does not include the address detecting means 
(see the first embodiment) and gives the opening and 
closing control signal transmitted via the power and 
communication line 3 to the switching element circuit 50 
via the digital output circuit 58 to control opening/closing 
of the switching element circuit 50. 

The structure of the transmitting module 5 in the 
fifth embodiment will now be explained. In Fig. 10, the 
transmitting module 5 consists of the signal processing 
circuit 51 1f the switching element circuit 50 and other 
circuits. 

The signal processing circuit 5^ is provided with 
the address setting means 52 1 which can set the prede- 
termined non-set address or the logical address repre- 
senting the fact that the logical address is not set, and 
the logical address processing means 54 1 which set 
and processes the logical address to the address set- 
ting means 52 1 . 

Said logical address processing means 54 1 has a 
structure which can set an address by the command 
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message for setting the address fed from said power 
and communication line 3 in said address setting means 
52 1 and which supplies and control a closing control sig- 
nal to said switching element circuit 50 ^ by the open- 
ing/closing control command message fed from said 
power and communication line 3. This logical address 
processing means 54 1 consists, as described in the 
above, of transmitting signal interface 541 1t address 
buffer 542-|, address comparator 543 1f command iden- 
tifer 544! for performing the same process as described 
in the above. 

Other circuit is provided by A/D converter 55! , sen- 
sor 56 1( digital input circuit 57i and digital output circuit 
58,. 

In the fifth embodiment, the predetermined non-set 
address (e.g. FFh) is set in the all address setting 
means 5 of the transmitting module 5. When the power 
is supplied in the power and communication line 3, each 
switching element circuit 50 is kept open thereby the 
transmitting module 5 which is nearest to this central 
processing controller is connected in the central 
processing controller for conducting communication 
between said central processing controller and said 
transmitting module. 

In order to set the logical address, said central 
processing controller transmits the command message, 
then in said transmitting module 5, the non-set address 
set by the central processing controller in the address 
buffer 542 and the predetermined non-set address set 
in advance in the address setting means 52 are com- 
pared by the address comparator 543. When compari- 
son identifies agreement, the relevant logical address 
fed from said central processing controller is set in the 
address setting means 52. 

Then, said central processing controller transmits 
the logical address set earlier and provides the open- 
ing/dosing control command message via the power 
and communication line 3 to said transmitting module 5. 
Then in said transmitting module 5, the logical address 
given to the address buffer 542 and the logical address 
earlier set in the address setting means 52 are com- 
pared and confirmed by the address comparator 543 as 
the opening/closing control command message 
addressed to themselves. Subsequently the address 
comparator 543 provides commands to the command 
identifier 544 and makes the digital output circuit 58 
operable. Then the digital output circuit 50 gives the 
closing control command to the switching element cir- 
cuit 50 thereby the switching element circuit 50 closes. 
Resultantly the power and communication line 3 is con- 
nected with the subsequent transmitting module 5'. 

Thus when the switching element circuit 50 of the 
transmitting module 5 closes, the transmitting module 5' 
which is a transmitting module immediately following it 
operates in setting the logical address etc. based on the 
predetermined non-set address just like the preceding 
transmitting module 5. For example, in Fig. 4, suppose 
that the transmitting module 5 is a transmitting module 



5 1( then the transmitting module 5' immediately follow- 
ing it is a transmitting module 52- As in each of the fore- 
going embodiments, the logical address can be alloted 
to all the transmitting module 5 by setting in turn the log- 
5 ical address in the transmitting module 5 and controlling 
the operation of the transmitting module 5 in which the 
logical address was earlier set based on this logical 
address. 

Also, the logical address processing means 54 con- 
to stituting the signal processing circuit 51 of the above- 
described transmitting module 5b is provided with trans- 
mitting signal interface circuit 541 , address buffer circuit 
542, address comparator 543 and command identifier 
544. 

is In accordance with the thus constructed fourth 
embodiment, since the light emitting diode 61 is lit when 
the address is not set, it is possible to readily confirm 
the non-set address transmitting module 5 at the site. 

20 Others 

By the way, it is expensive to provide address 
detecting means 53 composed of a non-set address 
memory 531 and the non-address comparator 532 as 

25 shown in Fig. 2 for each transmitting module as a hard- 
ware. The following modification will now be described 
with reference to Fig. 10, in which the same function is 
realized by utilizing the digital output circuit 581 . 

The address setting function is realized as follows, 

30 with the structure shown in Fig. 10 in which the same 
reference characters are used to indicate the like com- 
ponents or members. First of all, the non-set address 
FF is set in alhthe transmitting modules where any logi- 
cal address is not set. A switching element circuit 501 

as between the input and output terminals may be 
opened/closed by the digital output circuit 581 of the 
transmitting modules, the circuit usually kept open when 
power is connected. Accordingly, only the transmitting 
module which is closest to the controller may 

40 receive/send the communication signal. Accordingly, it 
is possible to set a suitable logical address to the clos- 
est transmitting module by a command message for set- 
ting the address. 

Subsequently, the opening/closing control com- 

45 mand message is sent to this transmitting module by 
using the set logical address, and the switching element 
circuit 501 is controlled to be closed through the digital 
output circuit 581. Then, it is possible to perform the 
polling with the transmitting module immediately next to 

50 the closest transmitting module and the non-set 
address (FF). Accordingly, it is possible to shift another 
logical address in the same method as the above- 
described method. With such a method, it is possible to 
allot the logical address to all the transmitting modules. 

55 Namely, in the foregoing embodiments, the open- 
ing/closing control signal for closing the switching ele- 
ment circuit 501 is outputted from the non-set address 
comparator 532 within each transmitting module, 
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whereas, in the modification, since the hardware portion 
is dispensed with, the opening/closing control signal for 
closing the switching element circuit 501 is fed from the 
controller. 

Incidentally, in the above-described transmitting s 
system, even when a normal address polling is per- 
formed, it is possible to periodically confirm whether or 
not there is the transmitting module where the logical 
address is not set by calling the address [FFh], [OOh] or 
the like which is the non-set address. 10 

In the foregoing respective embodiments, the termi- 
nals are divided into the input terminals T 1 1 and T 12 and 
output terminals T 21 and for the sake of conven- 
ience. However, since the circuit is symmetrical, it is 
possible to reverse the terminals like the output termi- is 
nals T-m and T 12 and the input terminals T 21 and T 22 . 
AIso, it is possible to provide a single terminal common 
to the input terminal T 12 and the output terminal 

As described above, according to a first aspect of 
the present invention, the opening control signal is given 20 
to the switching element circuit when the non-set 
address is set in the address setting means, to thereby 
make open between the input terminal and the output 
terminal, and the logical address allotted by the com- 
mand message is set in the address setting means 2s 
when the polling address of the address set command 
message from the transmitting path is identical with the 
non-set address set in the address setting means to 
thereby close the switching element circuit. Accordingly, 
the first aspect provides the following effects. 30 

(A) It is possible to automatically allot the logical 
addresses to transmitting modules such as the sen- 
sors or the like connected in casucade to the pair of 
transmitting paths. 35 

(B) Since only the transmitting module in which the 
logical address are not allotted open the switching 
element so that the transmitting module connected 
thereafter without the set address may not respond, 
only the module is immediately specified by the 40 
controller for communication. It is therefore possible 

to immediately specify the transmitting module in 
which the logical address is not set. 

(C) If the call is made for the non-set address from 
the controller and there is some modules corre- 45 
sponding to this call, this means that there is a 
transmitting module in which the logical address is 

not set. Accordingly, it is possible to immediately 
judge whether or not the transmitting module in 
which the logical address is not set is present. 50 

Also, according to a second aspect of the present 
invention, it is possible to set a plurality of kinds of non- 
set addresses in the address setting means of the trans- 
mitting modules. Even if the transmitting path is 55 
branched from some transmitting module, a different 
kinds of the non-set address is set in the address setting 
means of the transmitting module for every branched 



transmitting path. Accordingly, it is possible to set a log- 
ical address on the basis of the non-set address and to 
set logical addresses in all the transmitting modules 
connected to the branched transmitting paths. 

Also, according to a third aspect of the invention, 
since it is possible to open and close the switching ele- 
ment circuit after the logical address setting, even rf the 
transmitting path is branched out, it is possible to posi- 
tively set the logical address in the plurality of transmit- 
ting modules belonging to any branch without fail. 

Furthermore, according to a fourth aspect of the 
invention, since the display means is provided and the 
display means is lit when the logical address is not set, 
it is possible to immediately judge, from the outside of 
the transmitting module, whether or not the logical 
address is set. 

According to a fifth aspect of the invention, the non- 
set address is used and rf any address is not set in the 
transmitting module, it is possible to set the logical 
address. Accordingly, it ensures the setting operation of 
the logical address. 

Various details of the invention may be changed 
without departing from its spirit nor its scope. Further- 
more, the foregoing description of the embodiments 
according to the present invention is provided for the 
purpose of illustration only, and not for the purpose of 
limiting the invention as defined by the appended claims 
and their equivalents. 

Claims 

1. A transmitting system including a controller that 
may execute the supervision in an address polling 
system and a plurality of transmitting modules con- 
nected in cascade to a pair of transmitting paths 
extending from the controller for executing the poll- 
ing transmission by using a logical address set in 
each transmitting module, characterized in that said 
controller may send a command message for set- 
ting the address; and the transmitting module 
includes a switching element circuit for opening and 
closing between said input and output terminal con- 
nected to said transmitting paths, and a signal 
processing circuit for setting the predetermined 
non-set address to represent a fact that the logical 
address is not yet set or for setting logical address, 
and for controlling an opening/closing signal to said 
switching element circuit according to the setting 
condition of said non-set address. 

2. A transmitting system according to Claim 1 wherein 
said signal processing circuit includes an address 
setting means for setting a predetermined non-set 
address to represent a fact that the logical address 
is not yet set or for setting logical address, and a 
logical address processing means for setting and 
processing the logical address to this address set- 
ting means characterized in that the said logical 
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address processing means for setting an address 
by the command message in order to set the 
address fed from said transmitting path and supply- 
ing and controlling a closing control signal to said 
switching element circuit by an opening/closing 
command message from said transmitting path. 

3. A transmitting system according to Claim 1 wherein 
each of transmitting modules includes a display 
means for lighting in a predetermined condition and 
the signal processing circuit for lighting said display 
means based on a opening control signal to said 
switching element circuit. 

4. A transmitting system including a controller that 
may execute the supervision in an address polling 
manner and a plurality of transmitting modules con- 
nected in cascade to a pair of transmitting paths 
extending from the controller for executing the poll- 
ing transmission by using a logical address set in 
each transmitting module, characterized in that said 
controller may send a command message for set- 
ting the address, the transmitting module com- 
prises a switching element circuit having input and 
output terminals connected to the transmitting 
paths for opening and closing between said input 
and output terminals by an opening/closing control 
signal to be inputted and a signal processing circuit 
having an address setting means for giving an 
opening control signal to said switching element cir- 
cuit when a predetermined non-set address shows 
a state that a logical address is not set in said 
address setting means, and giving a closing control 
signal to said switching element circuit when the 
logical address is set, and for setting the address to 
said address setting means by the command mes- 
sage for setting the address from said transmitting 
paths when the address by the address polling from 
the transmitting paths is identical with the set 
address set in said address setting means. 

5. The transmitting system according to Claim 4, 
wherein even if the logical address is set in said 
address setting means, said signal processing cir- 
cuit may give the opening/closing control signal to 
said switching element circuit by the command 
message from the transmitting paths. 

6. The transmitting system according to Claim 4, 
wherein each of said transmitting modules includes 
a display means for lighting in a predetermined con- 
dition, and said signal processing circuit for lighting 
said display means on the basis of the opening con- 
trol signal to said switching element circuit. 

7. The transmitting system according to Claim 4, 
wherein said signal processing circuit includes an 
address setting means for writing a predetermined 



non-set address or the logical address, and an 
address detecting means for detecting whether or 
not the predetermined non-set address is set in 
said address setting means, giving the opening 
5 control signal to said switching element circuit when 
the predetermined non-set address is set and for 
outputting the closing control signal to said switch- 
ing element circuit when the logical address is set. 

10 8. A transmitting system including a controller that 
may execute the supervision in an address polling 
system and a plurality of transmitting modules con- 
nected in cascade to a pair of transmitting paths 
extending from the controller for executing the poll- 

15 ing transmission by using a logical address set in 
each transmitting module, characterized in that said 
controller may send a command message for set- 
ting the address, the transmitting module com- 
prises a switching element circuit having input and 

20 output terminals connected to the transmitting 
paths for opening and closing between said input 
and output terminals by an opening/closing control 
signal to be inputted, and a signal processing circuit 
having an address setting means for giving an 

25 opening control signal to said switching element cir- 
cuit when a predetermined non-set address repre- 
senting a state that a logical address is not set in 
said address setting means, and giving a closing 
control signal to said switching element circuit when 

30 the logical address is set, and for setting the 
address to said address setting means by the com- 
mand message for setting the address from said 
transmitting paths when the address by the address 
polling from the transmitting paths is identical with 

35 the set address set in said address setting means, 
and said pair of transmitting paths are branched 
from any desired portion, a plurality of transmitting 
modules are connected in cascade to each pair of 
the branched transmitting paths, and a different 

40 kind of a predetermined non-set address is set for 
every branched transmitting path in at least each 
pair of transmitting modules connected immediately 
after the branch point of each transmitting path so 
that a logical address is set in order for every differ- 

45 ent predetermined non-set address. 

9. The transmitting system according to Claim 8, 
wherein even if the logical address is set in said 
address setting means, said signal processing cir- 

50 cuit may give the opening/closing control signal to 
said switching element circuit by the command 
message from the transmitting paths. 

10. Trie transmitting system according to Claim 8, 
55 wherein each of said transmitting modules includes 

a display means for lighting in a predetermined con- 
dition, and a signal processing circuit for lighting 
said display means on the basis of the opening con- 
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trol signal to said switching element circuit. 

11. The transmitting system according to Claim 8, 
wherein said signal processing circuit includes an 
address setting means for writing a predetermined s 
non-set address or the logical address, and an 
address detecting means for detecting whether or 
not the predetermined non-set address is set in 
said address setting means, giving the opening 
control signal to said switching element circuit when 10 
the predetermined non-set address is set and for 
outputting the closing control signal to said switch- 
ing element circuit when the logical address is set. 
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